Objectives:
Fat mass development and alterations in adipocyte metabolism contribute to the progression of insulin resistance (IR) and Metabolic Syndrome (MetS). IR is a key element in MetS and results from ectopic fat depots in the liver and skeletal muscle when adipose tissue storage capacity is exceeded. Epidemiological and interventional studies show that n-3 PUFA protect against risk factor for cardiovascular diseases. Nutritional strategies using n-3 PUFA were also proposed to limit adipocyte expansion and metabolic alterations in other tissues which are associated to MetS.
The aim of the present work was to compare the effect of ALA, EPA and DHA on the development of adipose tissue and its metabolism during a high fat-high sucrose (HFHS) challenge.
C57BL6 and Ob/Ob mice were fed a HF (45% energy)-HS (17% energy) diet without or with 1% energy replaced by ALA, EPA or DHA for 16 and 6 weeks respectively. Body composition was evaluated using EchoMRI. Indirect gas calorimetry was performed with the TSE metabolic platform. mRNA and total DNA was isolated using Trizol Reagent from adipose tissue for gene expression (real time qPCR) and cellularity assessment. Leptin and adiponectin plasma levels were determined using A multiplex (BioRad) and ELISA (Marq) assay respectively. The Impact of each n-3 PUFA on the differentiation process of 3T3-L1 adipocytes was also evaluated in vitro. 
